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46^46 e» nft aa<os*fT«i a «*E*-r a 

fT» a wetiffi A^iBtt l r v «s*tf id a m t <o 
«r mmnm a m t l t eh-t s am ^is a waettffi . 

, s*?f © a mi E«as *flE« l t v> s m*ftm a 
«xtta»t7«i a flNEttsistfiBtt u r ^ & awffft a^ 
tscJv^T^fflswstftaw^tttt Lfcfl-wnwHfc** br 

Bo 

**-r£«fi*E«r*I*#JH 1 KE«©ff»£»aS 

So 

E*<ofT»i£iS8Bo 

Site tS b T fl0J tc «j«-r 5 11*31 2 E«<OfT»£J«S 
B„ 

S»#JH 1 tE«8©ff 

^•n^n%#^sPi«$Bfco^T©ait#fTifta^(D^ffl« 

So 

[W*«8] '>&< tfeBuES^Tida^EtigPCEIt 
bfcfigJK, Stf, «JEafWf»B»E*a8K:E1tbfc 
BB%S«: bfctfoT. l&EttW1»«tttU»#*m bfclfi 

sco^gpii$Bcov^-rn*^s«b. s#?b/£^a?itf8tc 
-o^rm^m a t§xi±i»#tTi/j a «fc»-3vT*fT-*- 

B„ 

raraasi o] jsKottawwHo^n^nto^TMra 
fTi&s&fcs^^JWfafc^Et&gfcEtsu e« 

KEtt<DffMl£lfi2fBU 



(2) t^ 5 ? 1 1 - 1 4 3 8 4 9 

2 

[ISsRJSl 2] flEEttfiW^n^n^rSjl-gBlflBto 

v * r (ommim a & b t k mmt s 

lis)<« 1 OXti 1 1 tcf3ic«tTifi^fi!t7ai*o 
ffi«:*-rfiS«*Ettfr 3M*3i 9 KE*0?f 

So 

v > t (omwij m a tg<DGM t^tc »s b r mwiic mm-t s 

l 4 tctB«c7MTl!)£>£7?r£o 

mum t ^tbizsb e. ttfc«»©S3MTiii a i<oftifn 

ifi a ^X(i51t#t7i)i a ^icSo'i/ >Tn§PtSfBlc W bT^ 

(*o 

mmt, %-&cr^o^A*E*brcW**i 7icib«!c 

50 CW**l 9] *UEE«£©*ft j eft*ii*Hlll«K:fl s o 
T fiS"J (c WP^ % mm*Sts -fu 7=7 U €rf BUS b fc 
3S1 8KE«Off»*fi8^ , a^5AE»«(*. 

[»*«2 0 3 iJEEtisco^n^n^^nasisfBfco 
v ^ xnmwnW) a ^.to^ffl tfflg as b rfsgijt m mt %> 

JaS^tyray^A^ESbfclS^l 8Xtii 9»c 
LTcimm 1 7 ictBMVDftth&ityo 9*7 AESRMM*. 

40 [M^2 2] nawnawwiofhfftKo^T** 
tfmssi^iiiMSfcEte-rssasfc^tyyci 
E»L/-c»#a 1 7 icmm(o'im^fo9^i.%mm 

i*o 

[iijj<3S2 3] suESiatt'o^-n^n^sngPifffifco 
^Tommftm a aKo^tt^tis b t<sb'Jic tt^-r s 

Saa^#ty7 P ay^A*ESSbfcli^<]a2 2 tclBKcOtT 
[fi^2 4] fjIBfiSJe, Rt>\ itEHilfilcLfttf 
50 It, SS?bfcttgSm?8COl,>Tg*f?»B^X«!If# 
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3 

[0 0 0 1 ] 
[0 0 0 2] 

[fi:3fe<D&ffi] D >K «y h SS©««£«J n > If a - * -> 

0 e> at^ $ nfc««K:ffi c r e»« c tf is 

[0 0 0 3] 3H^O^«J«. S»fc:*3<¥S 

[0 0 0 4] Uc^ot ^<D£«KDfT»©£jKfctt 
[0 0 0 5] 

m^^vm<DmmKm^x^^^->t bro 

fr»*SfefiR-rsJ:5K:bfefe<Dfe«3B*nTU^^ C 

<o«^cfe^s^snro>&i^attcj*bTttas«: 

TfcSfcfcfcfc. ^a^«iH«:»^bTSH«bTl3<fc 
[0 0 0 6] £fc. ajROAX^tt^E-r^-ett, 51£<0 

sbsic, §Tb^M^-*ofi^{i^A^<-r££:£k 



(3) nmW- 1 1 -14 3 8 4 9 

4 

[0 0 0 7] 2£tc> SeSSOAX^W^-r/l/Ttt, SK 

sssjfi. ffla^ra^s^HftbTSiEtTSio^fT^iin 

[0008] ccd^<d@w&, 3saiaff*«o 
M^ics^^TttMtc^bre^^tfift^^'r^c 

Sj£/£:/n y 5 ABBI**!l«t £ c t \c & « o 
[0 0 0 9] 

EKbfcSSWtt, *WM««*:*ttiU tftfflLfcWtftiHB 
^46^*6 e> nfc«»os#fTf& g n«i ^ O SB 

fTisaafca^v^TnwwwJcwbT^fT-r^frfTift* 

[0 0 10] IS^JSK 7tc|S*bfe»Wc:43 

^t*±. ^wb^naitffl^^feSfe^nfeg^Tifta 

«fcOM«^6»rftaf5»B«*3i»fT»a«4: bT¥ 

30 Tn«B««fc3tbmfT-r^#ff»^i*s*n«o Lfc 
*^a6«»6nTv^v^sp«wc»bTfe^fT-r^fr 

[0 0 11] 11^2. 1 ORZfl 8*C|H«bfeSIW 

«#-r^#wra**-riB«a[«:iB«b, e«*k»^^ 
r§5it#tf n i «*fflsu ^ ?B*-r ^> c t <^ -r % „ 

[00l2]fi*JM2. 1 0&tfl 8fclE«bft§REMK: 
bfctT»B«iO-gS^jfi**n, ^»«*^»bTllfT 
[0 0l3]iS«3, 1 lZSttfl 9*cB«bfc«W 
[0 0 14] W5R3S3, 1 lStfl 9tcfE®b/cfgH^tc 

50 tf^Tnmnmmmmw\icffi£;zn2>o uctfot, 
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[0015] is*!! 4 , 1 2 so* 2 o Kt&m,tt9m 
it. mzmmm<D?ft?tLtk&ft^mmic-o^T<Dmm 

it?.. 

[0 0 16] fS)fcJH4, 1 2St>*2 0 KgEKLfcfEHBte 
[0 0 17] 89**5, 1 1 KIBttLfcSWI 

[0018] m&ms. i 3M2 i KtmLfcmmc 

[0 0 19] »*^6. 1 4Rt>*2 2lCfEfcbfcfi(SB 
[002 0] It** 6 , 1 4M22 {CtESbfc^fc 

[00 2 1 ] li^JS 7 , 1 5 SO" 2 3 fctZmLtzfiffl 

it. m^mmm.<D^ft?n*&9v^^m^'D^T(Dwm 

[002 2] Ii5t<* 7,15 SO* 2 3 KfEKLfcfg^tC 
[0 0 2 3] li*3S8, 1 6M2 4 Kia*Lfc«m3 



(4) WBtWl 1 - 1 4 3 8 4 9 

6 

[0 0 2 4] m&m8. 1 6&tf2 4fcE«Lfcf8IWfc: 
[0 0 2 5] 

^T^nti, 2, »mas£SBisas3. is 

gB7&c<fcoT*f§/£SnTV->£<, l^TlcAP^*x;H 

20 2 fc]I6S9:5gfE«g|5 

2 - l B^lEffigP 

2- 2 eSfcftJUIBtigB 

3 mmmmw 

3 - 1 ggMffi 

3- 2 MMU^flsm^ 

3- 3 f¥tiB95 

4 ftflggBttSF 

4 - 1 ngWffifEISgP 

4- 2 rt&iftggSttffl 

io 4-2-i rtgpmieiacDffltbsaa 
4-2-2 rtgpmioMfisas 

5 fTlftl+BgP 

6 iWHj7jg|5 

6 - 1 #tj»ffatf*iai«ft 

6-2 ^S1f-&fi5c 
6-3 

7 Ax^^t^i/ojaa^ni 

[0 0 2 6] 1 i1.»*®«lHSP 

l±Jg|5 2li, t?ijx.t±\ CCD*^7, v^^D7*X tg 
Hj-fcr >-9"Xti v ^ x5?<OA^^Btc «fc o T^figS tiS, 
[0 0 2 7] 2 JPl^tS^fEligP 

»iisis^fEtigi5 3i±, 0 2fc^-r<fc^tc jt^wffifts 
8E«-r«8a»»iaBfe«» i 2tc«fcoT*^csnrv^o 

[0 0 2 8] 2-1 BHIE^gP 

50 T^saw-^aic^tjaftfrsffiftaw*. c<d«w<d» 
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9ttmmmm&> AitWTin (owm\c^m 
jzzriztt&ic, m^±v$>z>^-~-' victs^rmmtf) 

[0029] g^fBH^ i i icMm^n^^mmm 
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g*I6 


rgo^o&osrisiig-rsj 


mm7 





lEljSB«l*i2^bT43<<li:tcJ;0. 8tf#BlS2fiai)c2 

[0030] satEttSis i i jt^Mffifteso^n 

[0 0 3 1] ccD£^c. a-5t^M?fl6B»^«5fel>Hffl 
[0 0 3 2] 2-2 SMnil BUtgfl 

Lrc9imm<Dmm£%ktmwMmffl 1 1 fcKssnr 

[0033] nsMAisnBttffi 1 2 tt, n«*«o^n^ 
njcoi^TBaafistfiBttfi^fBtt-rso Hassan 

"0" - "l" ©«EHO«*:fc>K 

[0 0 3 4] iEOBB31*^f4Snfen»««tt. ft^ft 

r»Te>nstt«$>j««:ffit#-rsj t^o9t^nmm 

m ltC*JLTfe 1 tcti "0. 7" <DIE<DraaS7bM>^2 



(5) «?BB¥ 1 1 - 1 4 3 8 4 9 

8 

nr&^u m-e^n/c^tcAx^^^ i i 
tfgatsnti/^s^t "o. i" iiftp^n. s^SMt 
[0035] &<D«m&tfttznrcft&mm&. ^« 

rnn^ns««»J»«:IsIiB'rsJ tv^ft^WfrilBa 
70 3tC*fLT^3tCti "0. 4" <OfL«DHJSJB*M^*tl 
npfrnfcB^cAX^-txJl/ 1 ft^»3**ftdib 

^nt^^i^c "o. 1" tfta^n. 
i^nt^^i^tc "o. i" »'>sh5o 

[00 3 6] Et&Ste, " 0 " - " 1 " <Df6H<D{fi£: h 
20 »8tE1SaB 1 2 tcST/ctcfiB«^tlfcB#CDfBtSJa^ " 1 " 

tc^o/c^tc, *(0^aui««*sBiaiREii» i 2cdib 

Sfc, EtRStf "0" tc&n^O^gPISffltcWLTJg 
jSL*<*So ftfc. iBtft»*Ccfc0^W««O«#«BBI 

[0 0 3 7] BSffittSB 1 1 RtffiHKfflKBiSW 1 2 <£> 

mtiVTs h&m8ic7K~?&5fc* sm. ;^ 
in], «r«it. ass, mmj5faRzfm&m<D& 

[0 0 3 8] SfflH^ti, B«E«BP1 1 tffifiSnt 

^sv^n^^w^ibg^fB^^nSo «ffi«itc 
T-fes^^Ea?^tiSo w**K:tt. sK*nrc#— x 

[0 0 3 9] Sr^ttffltcti, BSMfcEjaiSnTi^Sfe 

^flWftB«^it««tcE3S*nr^>*n»««toH 

a«*ciBasnri/^ft^wff»a«a5*Ba[^EiS^ 
50 nso ^3ue^tc(i, ttftwcEasnr^att»i«B 
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"o. 5" mtftztiZo mmjofofflfciz. mmtmj& 

[0 0 4 0] H8tc^"rfF«m^jUXhtt, ttJBEttSP 

5tc*3t>T«#^n^o estamBtiiffii 2 a. #se 

[0 0 4 1 ] gpi3. Sffffitt«<OB3Srt£# ry E S J T 
fcS»$fcttM*MfcESfi«nTV*S "0. 5" «rf* 

«:t>^.ffi«?H<OB83SS«: "0. 1" »>t5 0 
[0 0 4 2] 3 BMfFfli 3P 

BMfffliflU 0 3^^cfc^tc. ttgP1S?H«ltogP2 
tf«WLfctt8P««*BMt-£BM3P3 K SMLfctt 

gpi«*go w>sgr t * onsp«« wk-t & it* wfT» @ m 

2, Rt>\ Wfflbte«M*lc*r3v>T*^»it«*3ltM 
■TSfrgfr(OITffli«:fT5ffFfli«B3 3tc£oTflWK<*n 

[0 0 4 3] 3-1 BMffi 

BMSP3 ltt. nBM»*«ai»2^*aibf£:nSI5««* 

gitSo BMW 3 ltt, ttgp«««mis 2 

A^S^cjSCT. SISBMSP. ftSMSP. fe 

BMffi. fflAMBMW. Hv^jBWBMSB. f^ffi« 
gp, v * xJM^BMBPR iKfflte JMBM8MHC -^TJU 

[0 0 4 4] fittBMfftt* ^gpf»*8t£mgP2<oai<J-t: 
>Vfr<b<DXj]%:m^T, Hi/^^AIt^fyl/ 1 ^ 
8n?TV*a\ nnv>T^^5^*BM*rSo EP^, 



(6) «fBB¥ 1 1 - 1 4 3 8 4 9 

icu rpn^n*»*t»M*ia»r*j fc^35fc3e«ff» 
[004 s] ytmmmz. tt»i*««aj9S3<occD* 

70 BMgP#ft*rBML;fcJ&&fc:«;. r^MMSrWt-rsj 

[0046] feEMBPti. ^f^frojfcxwfrttB«tf 
^#»« lti/^&Sehhs^ 5 ^com^o? u— Ada 

[0 0 4 7] feBMBPte. iSHBOfe^eambfcRGB 
fc R G B O^n^ftO&fiMBKO^TSS* >'^> v ^ 

Haic^tsa^ft**^ t#e>n/'c30(05s-&jS(D'5 
30 ttfSLLx&s-t-zmtiicim&mtLT " 1 " ^m^-r 

£ 0 ftBMSPtt> a^S^^fefciScliRfcWIBTLfeliao 
[0 0 4 8] &*5. feBMSPtt. r g Bo^nfnoa 

T. a»-rs^>/^S/^^Bl»coa*B'JKLTi&S4E 

[0 0 4 9] C (OfeBMSPO^S^ £ ?) . ^gPltfgcO^ 
40 ttttScDBffitcS^^T^Ofe^^LTS/C-rSAX 

SWb/cC^tc^O. *fe*BM-rsrc«><D>«>^^*yy 

^nfc*&^^ap««A^SM»iME«»i 2tciB«^n 

-3<£, SBM»tci3i/^Tn»««i:UT*fe<D3SaB^ 

50 B^^n. ron^n*««*ja«:iai3B'rsj t^oftt 
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[0 0 5 0] $/c> ^M^t^^^LTAlS*^ 
tt, rft$i]««:Btf#-r£j fcl^Jfe35WfT»B«*»v^ 

iwa^tattifccht:^^ «fe*B»rr&fc«> 

a, r3fc*j»*ro»-r*j fc^j^Wfrttawfco^ 
[0051] (HAneiRfftt, 5t^w««jas^s«cx 

ttl&WLfclBfc. j1-SP1Sffi«lttJBP3 0CCD*^-7<D« 

i», «?««ii«^8iXK. D-ll,Vol.J80-D- 1 1, No. 
8, pp. 2031-2046, 1997) ^ rin^^lc £SttttffiMi 

{g^UfciB, D-l I, Vol. J80-D- II, No. 8, pp. 2203-220 
8,1997) ^fflV^C^tftf^o 

[0052] flAMeima, BWS*osid**ta* 
tiis^ja "o" ^m^-r^o 8Tfcicsg-r£»'& 

©5B'&*«: "1" k-T^o I^fitfflfr£OHI«:B^5 
if^rtcti, BKLfelAKoc c D*^7tfa«ltfti 

ffiicfc»4is««*a2i-rso 
[0053] c <om Ammiim<Dmm\c&K>, n^mm 

tsAia^r/H^Mt^^^f^o m 

WAi^f^ 1 *»"Cfc*&, rarsnasaeM 
t*wif«j ki^^Mtfifta^ji^c^n/cck 
tc^o, ^<DAo<sA^^iatH ^ntii^n> rmr 

i>TOiE^MMfi*^Lfc<BAffi^lgSia]SlHB«SI5 1 

ra-oiAfitfita 2 n/c^tc raiT* ^nsiss 

[0 0 5 4] ■gt^JBIRBHtftt. Ho>±0)a©*fll^ 



(7) 1 1 - 1 4 3 8 4 9 

12 

[0 0 5 5] fcfc, ffi««*B»tS^ffii:Lt{i, #J 

* ar, ra«m^«si*«B«»^«:ffl <^fc h m m \z £ % m 

■•*6oa«AW©a*BllJ (*WW5£* ASrf, 
45}* fi¥. «?«ffl5Hi^li*K, D-l I, Vol. J80-D-I 
I , No. 8, pp. 2129-2137, 1997) SSffll/^CtWS 
£ Q £/c, AO«l»^6S51«*B»'ra^iikbTI±, 

0s* if, W5- 1202 3-^tcBii^*nTv^ffi« 

Wke^k^6««*B«-rs»J56i:LTI±, W*tf* 

m\\n. s»»f"j. awiss. *^«*a«¥6Kiis 

$g^. PRU94-109, 1885) H»^C^tft*f§o 
[0 0 5 6] S^BKSMi* Jfe^Wfif»B«^»«Xtt 

a«n*«js*B«;&tfe»-r5o WBiosiiiL 
«a*§Fi$ai^ itffli^c ttft'tSo M*if. 

JO BBft*H(lf3SeoftB«W<0«lfflk: fe» :7Wf& 
[0 0 5 7] ^BBKffiti. *ISEOftB«aP4:WMl«^ 

^^CDil^jgti "1" k*T^o C<D^JBfflESW±. 2 

[0 0 5 8] ceO^BSESBtOjaaiCcfcO. JtSMSIRO 

SA^^eO^^fS^L^^eAX^-t-r;!/ 1 *W 
rP|i^n««l8*J«»«rlHljB-r5J fcv^Jte^ 

KfB«6l5l 2lcSH«*n-5o ^lc|5|i:^*BML/£:« 
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[0 0 5 9] v^xa^BaBKtt. ^Vtf^L-^v'X-r 

i os^ffiBtc^tturv^x^^v*^ u >y ^*r&c 

[0 0 6 0] T^XUf^BWWtt, V*X£>afNc«fco 

"o" ^a^-r^o are* fc^? ^tcoi/^r 
i oai^iAffi^Lt^-y/i/oas^iiiis^: 
w*u "o" - " i " (o9smr*jEmit\^rzm^&^:0\ 

Affii: LT7»>X** ><Dt U >y ^(§]gS(*:iH& U 
"0" ~ 4 * 1 " ^SgH-eiE^Lb/c}®^fi^:ai7 L J'r^o 
[0 0 6 1] c<ov<>xilkffK«»o«iaiK:«tD, ttSR 

gj£tSAI4»tf;V l #m£^£cfc#T-#£o ®\ 
* &\ v ? xcDtimc cfc o Top < fT S *Mf totifcadK: 

tt, rpp*^n*»iii£*j*«riHi»'rsj ^v^^wtfifi 

#Lfcr «>X»ff^g»»«l21l» 1 2*cfB«Sti*o 
*-y;WAli»tf;Vi &c&54*rs;#i*]U:^ 

[0 0 6 2]fiatt»B»Wi, 3>bTa-*S/X-rA 

^c^^T^^x7 p u^co^li®rtll^c^^n^^gSffiw 

[0 0 6 3] 3-2 StMU^l/fttKB 

[0 0 6 4] KJL^M^Tfo 1 tefcl^Tfe, ftSa&ffii 



(8) EfB8¥ 11- 1 4 3 8 4 9 

nfntfAiti^f^ i <DtT»§<fjcH(osjssiMb 

[0 0 6 5] KMIU^l/tHWBa 2«, BWW^&A* 

[0066] (jgatu^;!/) = x (his) 

cctc. ss^s, m&m, ett*&tfsaKa* 

[0 0 6 7] fi«»ltfc:ov^TOK»U^l/«, 

[0 0 6 8] (*t«U^;l/) = (AlS^f^^fi 
aW#SroB«) x (HIS) x (BBIftK) x (MS 
S) 

"i" ^-r^o smzvmi iicE«snt^s 

^WfTl6Ba»cil[»Bia^*5pJ»^oi,>r©Biilft& 

t/fBWSti "i" £-rso sst, i otosjffl^isaco 

fit* tf> jflJSwSK £ *r £ o 
[0 0 6 9] ]gaU^St»gP3 2fc*. EMStlfc^T 

[0 0 7 0] 3-3 ff«8B 
ffl«3 3tt, «»U^I/fH»BP3 2*^ai^Sn/£:« 

«±<&» E<o9tji mm a aic ^ii-r * * wa 

[0 0 7 i] Wfflffi^uxhtotfi^ffiti, m^±^o*f 
jt^wtT»aa^itt»BB«'rs»*T**s»^ a 

[0 0 7 2] iS«±co»»*^^WfT»BafciI»BII« 

50 t>\ M#aaT*fes^0jBaaT*fes^a)aBU^ «® 
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KfiFfiE-TScuKv M?;fc£l»-&fc«*lfn (IT'S) , 

sift 2 wo , Kmmxi*3L-*f&iM?>^-?nfrtfi?, 
MZtoWv&i&mffizfttzriz* mm&mai "no" 

[0 0 7 3] ««±<0«»A*«I)»P«E«» 1 2 fcBEK 

mat tt b«*3»« bfc^i^w bfc^coagij*^ ^-n^ 

Stf, «t»B«T***liljKl«-Pfe*^©a»J 

[0 0 7 4] -itLT, jfc^ffMf»lS«fc*ttlill«-r 
Slc^±©*«##£EL (CT*a\ npfrftfcSte) . *•> 

WfT»g«3 (nn^n-sM^M^iHiie) tcna^-r&n 
»««i:LTBai«n*fe«), a¥ti5m*>'jx hiatus 
tea r3 (0®) j tissue a mmLtcj t>\ n 

if*Bftiafctt tyesj av mmikmicit^mms 

ro. 5 j raa^inittSKa r^j # N aragweti 
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PROBLEM TO BE SOLVED: To generate an action extremely approximate to 
the action of a real organism by generating an autonomous action to a condition 
on the basis of concepts of learning, oblivion and consciousness. 
SOLUTION: An artificial organism model 1 is composed of an external 
information detection part 2, a knowledge set storage part 3, a recognition 
evaluation part 4, a condition storage part 5, an action plan part 6, and an 
operation output part 7. The knowledge set storage part 3 stores a relationship 
between recognition result of the external information which the external 
information detection part 2 detects in a process in which the artificial organism 
model 1 acts and a priori action target stored in advance in the knowledge set 
storage part 3 together with the degree of association and the degree of storage. 
The recognition evaluation 4 refers to, recognizes and evaluates storage 
contents of the knowledge set storage part 3 with regard to each of the external 



information. The condition storage part 5 stores evaluation result in the 
recognition evaluation part 4. The action plan part 6 decides an action to be 
executed according to evaluation results stored in the condition storage part 5 
and outputs to the action output part 7. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The basic action target storage section which memorizes two or more 
basic action targets beforehand determined as the external information detecting 
element which detects external information, The acquisition action target storage 
section which memorizes relation with each basic action target which the 
external information and the basic action target storage section which the 
external information detecting element detected have memorized as an 
acquisition action target, Action generation equipment characterized by opting 
for the action which should be performed to the external information which the 
external information detecting element detected based on the acquisition action 
target which the basic action target or the acquisition action target storage 
section which ****** and the basic action target storage section have memorized 



has memorized. 

[Claim 2] Action generation equipment according to claim 1 which memorizes 
whenever [ storage / said whose acquisition action target storage section 
expresses the period which should save an acquisition action target about each 
of two or more external information ]. 

[Claim 3] Action generation equipment according to claim 2 with which said 
acquisition action target storage section decreases according to an individual 
with each of whenever [ said storage ] to time amount progress. 
[Claim 4] Action generation equipment according to claim 2 with which said 
acquisition action target storage section fluctuates each of whenever [ said 
storage ] according to an individual according to the busy condition of the 
acquisition action target about each external information. 

[Claim 5] Action generation equipment according to claim 1 with which said basic 
action target storage section memorizes the significance showing each priority of 
two or more basic action targets. 

[Claim 6] Action generation equipment according to claim 1 with which said 
acquisition action target storage section memorizes degree of association with a 
basic action target about each of two or more external information. 
[Claim 7] Action generation equipment according to claim 6 with which said 
acquisition action target storage section fluctuates each of said degree of 



association according to an individual according to the busy condition of the 
acquisition action target about each external information. 

[Claim 8] Action generation equipment according to claim 6 or 7 which opts for 
the action which should choose either of two or more external information which 
said external information detecting element detected, and should perform it 
based on a basic action target or an acquisition action target according to the 
significance memorized in said basic action target storage section at least, and 
the degree of association memorized in said acquisition action target storage 
section about the selected external information. 

[Claim 9] The action generation method which detects external information and 
is characterized by opting for the action which should memorize relation with 
each of two or more basic action targets beforehand determined as the detected 
external information as an acquisition action target, and should be performed to 
external information based on a basic action target or an acquisition action target. 
[Claim 10] The action generation method according to claim 9 which memorizes 
whenever [ showing the period which should save an acquisition action target 
about each of two or more external information / storage ], and eliminates each 
acquisition action target according to an individual based on whenever 
[ storage ]. 

[Claim 1 1] The action generation method according to claim 10 which decreases 



according to an individual with each of whenever [ said storage ] to time amount 
progress. 

[Claim 12] The action generation method according to claim 10 or 11 which 
fluctuates each of whenever [ said storage ] according to an individual according 
to the busy condition of the acquisition action target about each external 
information. 

[Claim 13] The action generation method according to claim 9 which memorizes 
the significance showing each priority of two or more basic action targets. 
[Claim 14] The action generation method according to claim 9 which memorizes 
degree of association with a basic action target about each of two or more 
external information. 

[Claim 15] The action generation method according to claim 14 which fluctuates 
each of said degree of association according to an individual according to the 
busy condition of the acquisition action target about each external information. 
[Claim 16] The action generation method according to claim 14 or 15 which opts 
for the action which should choose either of two or more detected external 
information, and should perform it based on a basic action target or an 
acquisition action target according to said significance and said degree of 
association about the selected external information. 

[Claim 17] the processing which detects external information, and two or more 



basic action targets which were beforehand determined as the detected external 
information -- respectively ~ ** -- the processing which memorizes relation as an 
acquisition action target, and the processing which opt for the action which 
should perform to external information based on a basic action target or an 
acquisition action target - since -- the action generator record medium 
characterized by to record the program become. 

[Claim 18] The action generator record medium according to claim 17 which 
recorded the program including the processing which memorizes whenever 
[ showing the period which should save an acquisition action target about each 
of two or more external information / storage ], and the processing which 
eliminates each acquisition action target according to an individual based on 
whenever [ storage ]. 

[Claim 19] The action generator record medium according to claim 18 which 
recorded the program including the processing which decreases according to an 
individual with each of whenever [ said storage ] to time amount progress. 
[Claim 20] The action generator record medium according to claim 18 or 19 
which recorded the program including the processing which fluctuates each of 
whenever [ said storage ] according to an individual according to the busy 
condition of the acquisition action target about each external information. 
[Claim 21] The action generator record medium according to claim 17 which 



recorded the program including the processing which memorizes the 

significance showing each priority of two or more basic action targets. 

[Claim 22] The action generator record medium according to claim 17 which 

recorded the program including the processing which memorizes degree of 

association with a basic action target about each of two or more external 

information. 

[Claim 23] The action generator record medium according to claim 22 which 
recorded the program including the processing which fluctuates each of said 
degree of association according to an individual according to the busy condition 
of the acquisition action target about each external information. 
[Claim 24] The action generator record medium according to claim 22 or 23 
which recorded the program including the processing which chooses either of 
two or more detected external information according to said significance and 
said degree of association, and the processing which opts for the action which 
should be performed based on a basic action target or an acquisition action 
target about the selected external information. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the action generation equipment, 
action generation method, and action generator record medium which generate 
the autonomous action which artificial living thing models, such as a virtual living 
thing displayed on simulation living things, such as a robot, the display of a 
computer system, etc., should perform. 
[0002] 

[Description of the Prior Art] The artificial living thing model it was made to act 
autonomously according to the information conventionally inputted from the 
outside as a virtual living thing displayed on simulation living things, such as a 
robot, the display of a computer system, etc. exists. Many attempts which make 
the action which this kind of artificial living thing model performs approximate to 
action of an actual living thing as much as possible conventionally are made. 
[0003] Here, by acquiring knowledge by study based on experience, and using 
the acquired knowledge according to a situation, an actual living thing increases 
gradually the situation that action as a reaction can be performed, and generates 
various behavior patterns autonomously. Moreover, when not encountering a 
specific situation over a long period of time, an actual living thing forgets the 
reaction action to the situation, is in the reaction to a situation, or produces the 



phenomenon called oblivion of it becoming impossible to completely react etc. 
Furthermore, when two or more events which should react exist in coincidence, 
the consciousness of acting only to the event in which the value of reacting for 
oneself is the highest exists in an actual living thing. 

[0004] Therefore, study, oblivion, and consciousness are indispensable to 
generation of action of an actual living thing, and in order to make action of an 
artificial living thing model approximate to action of an actual living thing, in the 
generation process of the action which should be performed to a situation, the 
concept of study, oblivion, and consciousness is needed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional artificial 
living thing model, the relation between the outside circumference as a stimulus 
and the action as an output is determined fixed beforehand, and what cannot 
gain the action according to a situation as knowledge by study based on 
experience is common. Moreover, although what generated the action as a 
reaction pattern based on the hysteresis of an external stimulus or an internal 
state is proposed, to the situation which is not assumed beforehand also in this 
case, a suitable reaction pattern is ungenerable. In such a case, in order to 
memorize supposing many situations, the big storage means of capacity is 
required for assuming beforehand all the situations that may happen, and it is 



not realistic, while it is difficult. [ of a means ] 

[0006] Moreover, in the conventional artificial living thing model, in case a 
reaction pattern is generated based on the past stimulus or the hysteresis of an 
internal state Although some which took in the concept of oblivion are in 
generation of a reaction pattern by making the weight value of old historical data 
small while enlarging the weight value of new historical data In the generation 
method of such a reaction pattern, since the historical data about each stimulus 
or an internal state are saved, there is a problem for which the big storage 
means of capacity is needed. 

[0007] Furthermore, there is nothing that generated the reaction action to a 
stimulus in the conventional artificial living thing model using the concept of 
consciousness, and the processing time turns for a long time, when two or more 
events which should react exist in coincidence, as a result of generating reaction 
action to all events, activation of reaction action is overdue or problems, such as 
falling to the so-called dead lock status, without the ability being able to 
determine priority of reaction action, are. 

[0008] The purpose of this invention is by generating autonomous action to a 
situation based on the concept of study, oblivion, and consciousness to offer the 
action generation equipment, action generation method, and action generator 
record medium which can generate the action extremely approximated to action 



of an actual living thing. 
[0009] 

[Means for Solving the Problem] Invention indicated to claims 1, 9, and 17 
detects external information, memorizes relation with each of two or more basic 
action targets beforehand determined as the detected external information as an 
acquisition action target, and is characterized by opting for the action which 
should be performed to external information based on a basic action target or an 
acquisition action target. 

[0010] In invention indicated to claims 1, 9, and 17, a new action target is 
learned as an acquisition action target from relation with the basic action target 
beforehand determined as the detected external information, and it opts for the 
action which should be performed to external information based on an action 
target including the learned acquisition action target. Therefore, the action target 
for opting for the action which should be performed to external information is 
filled up by study, and it opts for the action which should be performed also to the 
external information as which relation with an action target is not determined 
beforehand autonomously. 

[0011] Invention indicated to claims 2, 10, and 18 memorizes whenever 
[ showing the period which should save an acquisition action target about each 
of two or more external information / storage ], and is characterized by 



eliminating each acquisition action target according to an individual based on 
whenever [ storage J. 

[0012] In invention indicated to claims 2, 10, and 18, the new action target 
acquired by study is eliminated according to an individual based on whenever 
[ storage ]. Therefore, a part of newly acquired action target is eliminated, and 
the action target for opting for the action which should be performed to external 
information is not saved too much. 

[0013] Invention indicated to claims 3, 11, and 19 is characterized by decreasing 
according to an individual with each of whenever [ said storage ] to time amount 
progress. 

[0014] In invention indicated to claims 3, 11, and 19, an acquisition action target 
is eliminated according to an individual according to whenever [ storage / which 
decreases with time amount progress ]. Therefore, in case it opts for the action 
which should be performed to external information, the oblivion phenomenon 
produced for an actual living thing is reproduced. 

[0015] Invention indicated to claims 4, 12, and 20 is characterized by fluctuating 
each of whenever [ said storage ] according to an individual according to the 
busy condition of the acquisition action target about each external information. 
[0016] In invention indicated to claims 4, 12, and 20, an acquisition action target 
is eliminated according to an individual according to whenever [ storage / which 



decreases according to a busy condition ]. Therefore, in case it opts for the 

action which should be performed to external information, the oblivion 

phenomenon produced for an actual living thing according to the frequency of 

occurrence of each external information is reproduced more faithfully. 

[0017] Invention indicated to claims 5, 13, and 21 is characterized by 

memorizing the significance showing each priority of two or more basic action 

targets. 

[0018] In invention indicated to claims 5, 13, and 21, each priority of two or more 
basic action targets is expressed as a significance. Therefore, in case it opts for 
the action which should be performed to external information, also when the 
external information detected by referring to the significance given to each of two 
or more basic action targets is related to two or more basic action targets, it opts 
for single action to the external information. 

[0019] Invention indicated to claims 6, 14, and 22 is characterized by 
memorizing degree of association with a basic action target about each of two or 
more external information. 

[0020] In invention indicated to claims 6, 14, and 22, degree of association with 
the basic action target is given about each of two or more external information 
related to each basic action target. Therefore, also when opting for the action 
which should be performed to external information and two or more external 



information which is related to the same basic action target by referring to the 
degree of association given to each of external information is detected by 
coincidence, it opts for the single action to single external information. 
[0021] Invention indicated to claims 7, 15, and 23 is characterized by fluctuating 
each of said degree of association according to an individual according to the 
busy condition of the acquisition action target about each external information. 
[0022] In invention indicated to claims 7, 15, and 23, the degree of association 
given to each external information is fluctuated according to an individual 
according to the busy condition of the acquisition action target about the external 
information. Therefore, also when opting for the action which should be 
performed to external information and two or more external information which is 
related to the same basic action target by referring to the degree of association 
given to each of external information is detected by coincidence, it opts for the 
single action to the single highest external information of the frequency of 
occurrence. 

[0023] Invention indicated to claims 8, 16, and 24 is characterized by opting for 
the action which should choose either of two or more detected external 
information, and should perform it based on a basic action target or an 
acquisition action target about the selected external information according to 
said significance and said degree of association. 



[0024] In invention indicated to claims 8, 16, and 24, when two or more external 
information is detected by coincidence, it opts for the action which should be 
performed to single external information with reference to said significance and 
said degree of association. Therefore, in case it opts for the action which should 
be performed to external information, the intentional selection produced for an 
actual living thing is reproduced in simulation. 
[0025] 

[Embodiment of the Invention] Drawing 1 is drawing showing the configuration of 
the artificial living thing model with which the action generation equipment 
concerning the operation gestalt of this invention is applied. The artificial living 
thing models 1 are simulation living things, such as a robot which acts in the real 
world through an actuator, or a virtual living thing which acts in the virtual world 
in the display which constitutes a computer system. The artificial living thing 
model 1 is constituted by the external information detecting element 2, the 
knowledge setting storage section 3, the recognition evaluation section 4, the 
condition storage section 5, the action plan section 6, and the output section 7 of 
operation. Below the configuration and the contents of processing of each part of 
the population living thing model 1 1 External information detecting element 2 
The knowledge setting storage section 2-1 target storage section 2-2 The 
experience knowledge storage section 3 recognition evaluation section 3-1 



Recognition section 3-2 Consciousness level count section 3-3 Evaluation 
section 4 Condition storage section 4-1 External condition storage section 4-2 
Internal-state storage section 4-2-1 Extract processing 4-2-2 of an internal-state 
reason The update process 5 of an internal state action plan section 6 Output 
section 6-1 of operation Walk actuation and turn 6-2 Face expression 
composition 6-3 Speech synthesis 7 It explains in order of the procedure of an 
artificial living thing model. 

[0026] 1 The external information detecting-element external information 
detecting element 2 detects the external information as a stimulus from the 
external environment containing other living things, such as human being. This 
external information detecting element 2 is constituted by input units, such as a 
CCD camera, a microphone, a sway sensor, or a mouse. 

[0027] 2 The knowledge setting storage section knowledge setting storage 
section 3 is constituted by the target storage section 11 which memorizes a 
native action target, and the experience knowledge storage section 12 which 
memorizes an acquired action target as shown in drawing 2 . 
[0028] 2-1 The target storage section target storage section 1 1 memorizes the 
action target which carries out false to the target with which the artificial living 
thing model 1 is equipped innate, or desire as a native action target which is a 
basic action target of this invention. While being beforehand set up at the time of 



manufacture of the artificial living thing model 1, you may make it set up a 
heavens-[ henceforth ] action target in first stage in the user who is an owner. 
[0029] The acquisition action target for the artificial living thing model 1 to 
acquire a specific stimulus and a body at the native action target memorized by 
the target storage section 11, the evasive-action target for the artificial living 
thing model 1 to avoid a specific stimulus and a body, and ******. Target 1: "the 
tactile-sense stimulus stroked is acquired" if it considers as a native action target 
Target 2: "a luminous stimulus is acquired" 
Target 3: "the tactile-sense stimulus struck is avoided" 
Target 4: "ingesta are acquired" 
Target 5: "joy of an owner is acquired" 
Target 6: "an owner's resentment is avoided" 
Target 7: "sadness of an owner is avoided" 

Those with ** and targets 1, 2, 4, and 5 are acquisition targets, and targets 3, 6, 
and 7 are evasion targets. Thus, the expression of joy or the resentment can be 
made to be able to output to the artificial living thing model 1, that an acquisition 
target is attained corresponding [ or or ] to whether to carry out entanglement, 
and the display of relief or dislike can be made to output to the artificial living 
thing model 1 by setting up the acquisition target and the evasion target, that an 
evasion target is attained corresponding [ or or ] to whether to carry out 



entanglement. 

[0030] The target storage section 11 memorizes significance about each of a 
native action target. This significance defines the mutual priority of two or more 
native action targets, and is set as each native action target fixed or in adjustable. 
When changing the set point of significance, it can consider making it change 
with time using periodic functions, such as a sin function which inputs time 
amount and inputs an output significance. 

[0031] Thus, by changing the significance showing the priority of each native 
action target with time, the action which the artificial living thing model 1 
performs to the same stimulus can change serially, and can reproduce "it being 
capricious". [ which it appears in action of an actual living thing ] 
[0032] 2-2 The experience knowledge storage section experience knowledge 
storage section 12 memorizes relation with the native action target memorized 
by the recognition result and the target storage section 11 of the external 
information which the external information detecting element 2 detected in the 
process in which the artificial living thing model 1 acts as an acquired action 
target which is an acquisition action target of this invention, as shown in drawing 
5 . 

[0033] The experience knowledge storage section 12 memorizes degree of 
association and whenever [ storage ] about each of external information. Degree 



of association takes the value of the range of "0"- "1", and expresses the 
relevance of each external information and a native action target, and forward 
degree of association and negative degree of association exist. 
[0034] The external information to which forward degree of association was 
given contributes to achievement of a native action target. For example, in 
drawing 5 , when the forward degree of association of "0.7" is given to the color 1 
to the native action target 1 "to acquire the tactile-sense stimulus stroked" and it 
is stroked, it is shown that the artificial living thing model 1 detected the color 1. 
the case where external information with the forward degree of association same 
when the native action target for each external information to belong is attained 
is recognized - "0.1" - the case where the external information same when the 
native action target for it to be increased and for each external information to 
belong is attained is not recognized - "0.1" -- it decreases. 
[0035] The external information to which negative degree of association was 
given complicates achievement of a native action target. For example, in 
drawing 5 , when the negative degree of association of "0.4" is given to the 
sound 3 to the native action target 3 "to avoid the tactile-sense stimulus struck" 
and it is struck, it is shown that the artificial living thing model 1 detected the 
sound 3. the case where external information with the negative degree of 
association same when the native action target for each external information to 



belong gets entangled is recognized - "0.1" - the case where the external 
information same when the native action target for it to be increased and for 
each external information to belong gets entangled is not recognized - "0.1" - it 
decreases. 

[0036] Whenever [ storage ] takes the value of the range of "0"- "1", and is used 
for the decision of the stage when relation with a native action target should be 
eliminated about each external information. That is, it is made to decrease with 
time amount progress, using whenever [ storage / when external information is 
newly memorized by the experience knowledge storage section 12 ] as "1", and 
is made to increase with the increment in degree of association. And when the 
value of whenever [ storage ] is set to "0", the external information is eliminated 
from the contents of storage of the experience knowledge storage section 12. 
Whenever [ this storage ] can be used in order to reproduce "oblivion" which 
appears in action of an actual living thing. That is, whenever [ storage ] already 
makes late a reaction of as opposed to a comb and external information with 
whenever [ storage / small ] for the reaction to large external information. 
Moreover, if whenever [ storage ] is set to "0", it will not react to the external 
information. In addition, by setting the retention period of external information by 
whenever [ storage ], the total of the external information which should be 
memorized can be reduced and the storage capacity of memory can be 



decreased. 

[0037] The contents of storage of the target storage section 11 and the 
experience knowledge storage section 12 are updated based on the evaluation 
output list outputted to the condition storage section 5 from the recognition 
evaluation section 4 mentioned later. The evaluation output list is constituted by 
each column of a target, a condition, an object, a direction, freshness, 
significance, degree of association, the related direction, and a goodness of fit 
as shown in drawing 8 . 

[0038] One which is memorized by the target storage section 11 of native action 
targets is described by the target column. It is described by the condition column 
whether the native action target indicated by the target column is in which the 
attained disputed condition which is likely to attain, meet or get entangled. The 
class of the recognized single or two or more external information is described 
by the object column. The coordinate value of the center of gravity of the 
external information in the image pick-up screen of the CCD camera which 
constitutes the external information detecting element 3 is described by the 
direction column. 

[0039] It is described by the freshness column whether relation with the external 
information described by the native action target described by the target column 
and the object column is new. The significance of the native action target 



described by the target column is described by the significance column. The 
degree of association of the external information described by the object column 
is described, and when it is new external information, a mean value "0.5" is 
described by the degree-of-association column. "Negative" is described by the 
related direction column, when a target is attained and a target gets [ "forward" ] 
entangled. The goodness of fit at the time of recognition of the external 
information described by the object column is described by the goodness of fit 
column. 

[0040] The evaluation output list shown in drawing 8 is saved in the condition 
storage section 5. With reference to the evaluation output list saved in the 
condition storage section 5, the experience knowledge storage section 12 
updates the contents of storage belonging to the native action target described 
by the target column, when the contents of description of the condition column 
are "it having attained" or "having got entangled." 

[0041] whenever [ namely, / the degree of association of the external information 
which newly memorizes the external information which attaches "0.5" described 
by the degree-of-association column, and is described by the object column 
when the contents of description of the freshness column are "YES", and is 
described by the object column when the contents of description of the 
freshness column are "NO" and whenever / storage ] - "0.1" » it increases. 



moreover, the degree of association of the external information which is not 
described by the object column among the external information belonging to the 
native action target described by the target column - "0.1" it decreases. 
[0042] 3 As Shown in Drawing 3 , Recognition Evaluation Section Recognition 
Evaluation Section 4 the consciousness level count section 32 which computes 
whenever [ forjudging whether the external information is disregarded based on 
the degree of association of the recognition section 31 which recognizes the 
external information which the external information detecting element 2 detected, 
and the recognized external information, and the significance of the native action 
target for the external information to belong / consciousness ] and It is 
constituted by the evaluation section 33 which evaluates whether he is 
conscious of each external information based on whenever [ consciousness / 
which was computed ]. 

[0043] 3-1 The recognition section recognition section 31 recognizes the 
external information which the external information detecting element 2 detected. 
The recognition section 31 is constituted by the oscillating recognition section, 
the optical recognition section, the color recognition section, the individual face 
recognition section, the owner feeling recognition section, the speech 
recognition section, the mouse actuation recognition section, the virtual world 
recognition section, etc., corresponding to the input unit which constitutes the 



external information detecting element 2. 

[0044] The oscillating recognition section recognizes whether the owner is 
stroking the artificial living thing model 1 or it has struck using the input from the 
sway sensor of the external information detecting element 2. That is, when the 
owner is stroking the artificial living thing model 1 , the amplitude of vibration 
which a sway sensor detects is comparatively small, and its count of a signal per 
unit time amount increases. Moreover, when the owner has struck the artificial 
living thing model 1, the amplitude of vibration which a sway sensor detects is 
comparatively large, and its count of a signal per unit time amount decreases. 
The oscillating recognition section outputs the goodness of fit of whether the 
owner is stroking or to have struck by the fuzzy reasoning using the fuzzy rule 
shown in drawing 6 based on the amplitude data and frequency data which are 
inputted from a sway sensor. It means that the native action target for this 
external information to be directly related to a native action target, and "avoiding 
the tactile-sense stimulus struck" when the native action target "acquiring the 
tactile-sense stimulus stroked" when it has been recognized as having been 
stroked is attained and it is struck had got entangled. 

[0045] The optical recognition section judges whether a pixel ensemble's 
average lightness constituted by the pixel more than a predetermined number 
among the pixels within the visual field of the CCD camera of the external 



information detecting element 3 exceeds a threshold. The optical recognition 
section outputs the number of pixels of the pixel ensemble who is the goodness 
of fit of a recognition result, and a pixel ensemble's coordinate value, when 
average lightness is over the threshold in this decision. When this external 
information is directly related to a native action target and the optical recognition 
section has recognized light, it means that the native action target "to acquire a 
luminous stimulus" was attained. 

[0046] When one of native action targets attained or gets entangled, the color 
recognition section asks for the inter-frame difference of the predetermined 
number of the sequential images which the CCD camera of the external 
information detecting element 3 is picturizing, and removes it against the 
background of the small part of difference. Moreover, it considers that the beige 
part in an image is human being's face and arm, it is removed, and is judged to 
be the clothes on which human being is wearing the remaining part, and each 
value of RGB which is the three primary colors of additive color mixture on the 
strength is extracted about the color which detected and detected the color with 
most pixels in this part. 

[0047] The color recognition section from each value of RGB extracted from the 
color of clothes on the strength About each of RGB, the member cypripedium 
function which is a triangular wave function shown in drawing 7 is created and 



registered. It asks for the goodness of fit in a registration member cypripedium 
function about each value of RGB extracted from the newly detected color on the 
strength. In being beyond the threshold as which the minimum value of the three 
obtained goodness of fits was determined beforehand, it outputs the goodness 
of fit, and in being under a threshold, it outputs "0" as a goodness of fit. Moreover, 
in newly creating and registering a member cypripedium function, it outputs "1" 
as a goodness of fit. The color recognition section outputs the coordinate value 
of the center of gravity of the image judged to be clothes with the goodness of fit. 
[0048] In addition, the color recognition section considers as a similar color 
about two or more colors in which each value of RGB on the strength is included 
in the width of face Mw of each member cypripedium function, and uses 1 set of 
member cypripedium functions by moving central value Mc. By this, the number 
of the member cypripedium functions to register can be reduced, and required 
storage capacity can be decreased. 

[0049] By processing of this color recognition section, the artificial living thing 
model 1 which reacts to a specific color based on the hysteresis of the detection 
result of external information can be created. For example, when the person who 
wore red clothes strikes the artificial living thing model 1, it means that the native 
action target "to avoid the tactile-sense stimulus struck" had got entangled, and 
the member cypripedium function for recognizing red is created. Moreover, the 



external information of the red to which the negative degree of association about 
the native action target "to avoid the tactile-sense stimulus struck" was given is 
memorized by the experience knowledge storage section 12. Next, if the person 
who wore red clothes approaches the artificial living thing model 1, in the color 
recognition section, red clothes are recognized as external information, and 
based on the negative degree of association given to red about the native action 
target "to avoid the tactile-sense stimulus struck", the artificial living thing model 
1 can show the expression of fear, or can take action of moving in the direction 
keeping away. 

[0050] moreover, when the luminous stimulus was received, a blue body 
interrupts between the artificial living thing model 1 and the light source utterly 
while the artificial living thing model 1 moved in the direction of the light source, 
and the light of the light source is interrupted While the member cypripedium 
function for meaning that the native action target "to acquire a luminous 
stimulus" had got entangled with the blue body, and recognizing blue is created 
The blue external information to which the negative degree of association about 
the native action target "to acquire a luminous stimulus" was given is memorized 
by the experience knowledge storage section 12. Next, when blue has been 
recognized as external information, based on the negative degree of association 
given blue about the native action target "to acquire a luminous stimulus", the 



artificial living thing model 1 can show the expression of the resentment, or can 
take action of attacking. 

[0051] The individual face recognition section registers or recognizes the 
individual face of human being who exists in the visual field of the CCD camera 
of the external information detecting element 3, when a native action target 
attained or gets entangled. As an approach of extracting an individual face from 
the image which the CCD camera picturized for example, "recognition of the face 
by the computer" (red Matsushige and the Institute of Electronics, Information 
and Communication Engineers paper magazine --) D-ll, V0I.J8O-D-II, No. 8, and 
pp.2031- 2046, 1997, and "the unlocking control system by face image collating" 
(Motonori Doi -) the Institute of Electronics, Information and Communication 
Engineers paper magazine besides **** and Kunihiro Chihara, D-ll, V0I.J8O-D-II, 
No. 8, and pp.2203- 2208, 1997, etc. can be used. 

[0052] The individual face recognition section outputs the goodness of fit of a 
recognition result, and when the face which suits the recognized face is not 
registered, it outputs a goodness of fit "0." Moreover, the goodness of fit in the 
case of newly registering is set to "1." When a goodness of fit exceeds a 
predetermined threshold, the coordinate value in the screen which picturized the 
CCD camera of the recognized individual face is outputted. 
[0053] By processing of this individual face discernment section, the artificial 



living thing model 1 which reacts to a specific individual face based on the 
hysteresis of the detection result of external information can be created. For 
example, when those who are in the visual field of the CCD camera of the 
external-information detecting element 3 stroke the artificial living thing model 1, 
mean that the native action target "to acquire the feeling stimulus stroked" was 
attained, the man's individual face is extracted and registered, and the individual 
face which gave in the forward degree of association about the native action 
target "to acquire the feeling stimulus stroked" is memorized by the experience 
knowledge storage section 12. Next, when the same individual face is extracted 
from the image which the CCD camera picturized, based on the forward degree 
of association given to the individual face about the native action target "to 
acquire the feeling stimulus stroked", the artificial living thing model 1 can show 
the expression of joy, or can take action of moving in the direction approaching 
the man. 

[0054] Based on the expression of an owner's face, or the tune of voice, the 
owner feeling recognition section recognizes an owner's feeling, and outputs an 
owner's recognized feeling and a goodness of fit. By processing of the owner 
feeling recognition section, it can recognize whether the native action target of 
"joy of an owner is acquired", "an owner's resentment being avoided", "avoiding 
sadness of an owner", etc. was attained, or it got entangled, and the artificial 



living thing model 1 can recognize the effect which the body which exists near 
the owner, and a stimulus have on an owner's feeling. For example, when a 
specific body exists, the feeling of joy of an owner has been recognized and the 
feeling of sadness of an owner has been recognized next, the artificial living 
thing model 1 can take action of moving the body near the owner. 
[0055] In addition, as an approach of recognizing face expression, "expression 
recognition of two or more person object from the dynamic image by HMM using 
consecutive output probability density distribution" (2137 No. Naohiro Otsuka, 
Otani **** Ryohei Nakatsu, the Institute of Electronics, Information and 
Communication Engineers paper magazine, D-ll, V0I.J8O-D-II, 8, pp.2129- 1997) 
etc. can be used, for example. Moreover, as an approach of recognizing feeling 
from people's voice, the configuration of the feeling recognition equipment 
currently indicated by JP.5-12023.A etc. can be used, for example. Furthermore, 
as an approach of recognizing feeling from face expression and voice, 
"examination of a feelings extract of the dialogue person who used a face image 
and voice together" (109 Sukegawa **** Hirotoshi Iwano, Katsuhiko Shirai, an 
Institute of Electronics, Information and Communication Engineers technical 
report, PRU94- 1885) etc. can be used, for example. 

[0056] The speech recognition section recognizes and registers the voice 
inputted from the microphone of the external information detecting element 3, 



when a native action target attained or gets entangled. As the approach of 
speech recognition, the LPC cepstrum multiplier called for by linear predictive 
coding can be used as voice characteristic quantity. For example, the 
characteristic quantity at the time of performing 20th linear predictive coding 
serves as a 20-dimensional vector. The member cypripedium function to such 
characteristic quantity is created like the member cypripedium function in 
processing of the above-mentioned color recognition section. 
[0057] The speech recognition section outputs the goodness of fit after threshold 
processing like the above-mentioned color recognition section. Moreover, the 
goodness of fit of the voice newly registered is set to "1." This speech 
recognition section recognizes the direction of a sound source by having two 
microphones and asking for the center position of the reinforcement of the voice 
which each microphone collected. 

[0058] By processing of this speech recognition section, the artificial living thing 
model 1 which reacts to specific voice based on the hysteresis of the detection 
result of external information can be created. For example, while a certain man 
utters specific voice, when the artificial living thing model 1 is struck, the voice 
which gave the negative degree of association about the native action target to 
mean that the native action target "to avoid the tactile-sense stimulus struck" had 
got entangled, and "avoiding the tactile-sense stimulus struck" while the member 



cypripedium function for recognizing the voice is created is memorized by the 
experience knowledge storage section 12 as external information. Next, since 
negative degree of association is given to the voice about the native action 
target "avoiding the tactile-sense stimulus struck" when the same voice has 
been recognized, the artificial living thing model 1 can show the expression of 
the resentment, or can take action of moving in the direction which separates 
from a sound source. 

[0059] The mouse actuation recognition section recognizes the contents of 
actuation of the mouse by the owner in the artificial living thing model which acts 
by the virtual world expressed with the image in the display screen of a computer 
system. For example, the action of striking the artificial living thing model 1 can 
be expressed by moving the cursor in a display to the display position of the 
artificial living thing model 1 by actuation of a mouse, and clicking a mouse 
button. Moreover, after moving the cursor in a display to the display position of 
the artificial living thing model 1, the action of stroking the artificial living thing 
model 1 can be expressed by carrying out multiple-times round trip migration of 
the cursor, clicking a mouse button. 

[0060] The mouse actuation recognition section outputs the goodness of fit of 
whether the artificial living thing model 1 was stroked by actuation of a mouse, or 
to have been struck, and when any actuation cannot be found, it outputs a 



goodness of fit "0." For example, about the action of stroking, counting of the 
count of both-way migration of cursor is carried out by making ten round trips 
into maximum, and the goodness of fit normalized in the range of "0"- "1" is 
outputted. Moreover, about the action of striking, counting of the count of a click 
of a mouse button is carried out by making 10 times into maximum, and the 
goodness of fit normalized in the range of "0"- "1" is outputted. 
[0061] By processing of this mouse actuation recognition section, the artificial 
living thing model 1 which reacts to actuation of a mouse based on the 
hysteresis of the detection result of external information can be created. For 
example, when the action struck by actuation of a mouse is performed, it means 
that the native action target "to avoid the tactile-sense stimulus struck" had got 
entangled, and the mouse actuation which gave the negative degree of 
association about the native action target "to avoid the tactile-sense stimulus 
struck" is memorized by the experience knowledge storage section 12. Next, 
when cursor moves in the direction close to the artificial living thing model 1, the 
artificial living thing model 1 can show the expression of the resentment, or can 
take action of moving in the direction which keeps away from cursor. 
[0062] The virtual world recognition section recognizes the body of the virtual 
world constituted in a scope etc. in a computer system, and outputs the 
coordinate value of goodness of fits, such as an objective configuration, and a 



body. 

[0063] 3-2 The consciousness level count section consciousness level count 
section 32 reproduces in false the concept of the consciousness which an actual 
living thing has in the artificial living thing model 1. That is, an actual living thing 
does not act being conscious of all the stimuli or bodies that are inputted from a 
sense organ, and does not turn cautions to the object which is not directly 
related to itself. This is because the processing to an important object which is 
concerned with a life may be overdue and it may be on the verge of the risk of a 
life, if there is a limitation in cerebral processing speed or the capacity of 
short-term memory in an actual living thing and cautions are turned to all objects. 
[0064] It may lapse into dead lock status, without the ability determining to any of 
processing to two or more objects may take long duration to take the action as a 
reaction to a stimulus, and priority is given also in the artificial living thing model 
1, if there is a limitation in a computation rate or storage capacity and it is 
processing all the external information that the recognition section's has 
recognized. Then, the consciousness level count section prevents a deadlock 
while short-time-izing time amount until it takes reaction action by calculating 
how much each of two or more external information relates to the action target of 
the artificial living thing model 1, and setting priority to each of two or more 
external information. 



[0065] The consciousness level count section 32 computes the consciousness 
level about each recognized external information by the degree type based on 
two or more recognition results inputted from the recognition section, and the 
contents of storage of the experience knowledge storage section 12. 
[0066] (Consciousness level) =(goodness of fit) x(degree of association) 
x(whenever [ storage ]) x (significance) 

Each of a goodness of fit, degree of association, whenever [ storage ], and, 
significance is determined here in the processing mentioned above. 
[0067] Moreover, the consciousness level about a virtual body is computed by 
the degree type. 

[0068] (Consciousness level) =(distance from artificial living thing model to 
virtual body) x(degree of association) x(whenever [ storage ]) x (significance) 
However, consciousness level to the new stimulus (external information or 
virtual body) which is not memorized by the experience knowledge storage 
section 12 is set to "1." Moreover, the degree of association about the stimulus 
relevant to the native action target memorized by the target storage section 1 1 
and whenever [ storage ] are directly set to "1 ." Furthermore, when one stimulus 
belongs to two or more native action targets, about each native action target, 
consciousness level is computed and let maximum of the computed 
consciousness level be the consciousness level of the stimulus. 



[0069] The consciousness level count section 32 performs threshold processing 
to the consciousness level about all recognized stimuli, and outputs the stimulus 
with the consciousness level beyond a predetermined threshold as an object on 
consciousness. 

[0070] 3-3 The evaluation section evaluation section 33 evaluates to which 
native action target the object on the consciousness outputted from the 
consciousness level count section 32 relates, and outputs it as an evaluation 
output list which showed the evaluation result to drawing 8 . 
[0071] The output method of an evaluation output list has three kinds of 
approaches according to the object on consciousness, that is, when it is an 
object [ finishing / registration / already when it is an object related to the object 
on consciousness a native action target and directly ], it is [ in the case of being a 
non-registered object ] alike, respectively, it sets, and the output methods of an 
evaluation output list differ. 

[0072] When it is an object related to the object on consciousness a native action 
target and directly, or or the classification of whether to have carried out 
entanglement to which the number of the native action target related to the 
object on consciousness and the classification of whether it is an acquisition 
target or to be an evasion target attained the target in the condition column 
directly is described by the target column of an evaluation output list, 



respectively. Moreover, the object which is directly [ a native action target and ] 
related to the object column is described, when it is the robot with which the 
artificial living thing model 1 exists in the real world, either vibration 1 (it strokes), 
vibration 2 (it strikes), a luminous stimulus or user feeling is described, and in the 
case of the virtual living thing which exists in a virtual world, ingesta are 
contained further. In the case of the coordinate value of the light source in case 
the contents of description of the object column are luminous stimuli, and a 
virtual living thing, an objective coordinate value is described by the direction 
column. The significance corresponding to the contents of description of the 
target column in "NO" is described by the freshness column at the significance 
column, respectively. Moreover, in the degree-of-association column, the 
goodness of fit of a recognition result is described [ "1" ] for forward/negative one 
by the goodness of fit column at the related direction column according to the 
exception of achievement/entanglement of a target, respectively. 
[0073] It is the case where the object on consciousness is an object already 
registered into the experience knowledge storage section 12, and when it is the 
object which is directly related to a target, or or the classification of whether to 
have carried out entanglement to which the number of the native action target 
related to the object on consciousness and the classification of whether it is an 
acquisition target or to be an evasion target attained the target in the condition 



column directly are described by the target column of an evaluation output list, 
respectively. When it is not the object which is directly related to a target, 
according to forward/negative one of degree of association, / "it is likely to get 
entangled" "which is likely to be attained" is described for the number of the 
native action target for the object to belong, and the classification of whether it is 
an acquisition target or to be an evasion target by the target column at the 
condition column, respectively. When the object on the consciousness which is 
an object [ finishing / registration / already ] belongs to two or more native action 
targets, the native action target of max [ degree of association ] is described, 
when the degree of association about two or more native action targets is also 
equal, the native action target of max [ whenever / storage ] is described, and 
when also whenever [ about two or more native action targets / storage ] is equal, 
a native action target with a smaller target number is described. 
[0074] If the case where the object on the consciousness which is directly 
related to a native action target exists as an example (for example, when struck), 
and a color 1 (refer to drawing 5 ) exists as an object on another consciousness 
is explained and drawing 5 will be referred to in this case Although a color 1 
already has the knowledge of relating to the native action target 1 (the 
tactile-sense stimulus stroked being acquired) Since it is recognized this time as 
external information relevant to the native action target 3 (the tactile-sense 



stimulus struck is avoided), "3 (evasion)" in the condition column at the target 
column of an evaluation output list "it got entangled" In the object column, the 
barycentric-coordinates value of a color 1 to the freshness column at the 
direction column "YES" [ "a color 1" ] In the significance column, a goodness of 
fit [ in / degree of association / of external information with a significance of the 
native action target 3 new in the degree-of-association column / "0.5" / in 
"negative" / the recognition result about a color 1 ] is described by the related 
direction column at the goodness of fit column, respectively. 
[0075] Since a color 1 has forward degree of association at the native action 
target 1 (the tactile-sense stimulus stroked is acquired) when the object on the 
consciousness which is directly related to a native action target does not exist on 
the other hand, but only a color 1 exists as an object on consciousness, and 
drawing 5 is referred to, having recognized the color 1 interprets it as "The native 
action target 1 is likely to be attained." It is based on this interpretation. In the 
target column of an evaluation output list "1 (acquisition)" In the condition column, 
"a color 1" to the direction column at the object column the barycentric 
coordinates of a color 1 [ "it is likely to attain" ] "NO" in the significance column at 
the freshness column the significance (the example of drawing 5 0.8) of the 
native action target 1 In the degree-of-association column, a goodness of fit [ in / 
degree of association / (the example of drawing 5 0.8) / of new external 



information / in "forward" / the recognition result about a color 1 ] is described by 
the related direction column at the goodness of fit column, respectively. 
[0076] It is the case where the object on consciousness is a non-registered 
object, and when there is a native action target related to the object on the 
consciousness directly, the exception of achievement/entanglement is directly 
described for the number and classification of a native action target related to 
the object on the consciousness by the condition column at the target column of 
an evaluation output list, respectively. A color 6 is described, when the target 
class and target reference number on the consciousness recognized this time 
are described by the object column, for example, the color 5 is already 
registered into it. The coordinate value of the object on the consciousness 
recognized by the direction column this time in the freshness column "YES" In 
the significance column, the degree of association "0.5" of external information 
with a significance of the native action target described in the target column new 
in the degree-of-association column The goodness of fit in the recognition result 
about the object on the consciousness "forwardTnegative" has been recognized 
to be by the goodness of fit column this time according to the exception of the 
achievement/entanglement described in the condition column is described by 
the related direction column, respectively. 

[0077] In addition, it is the case where the object on consciousness is a 



non-registered object, and when there is no native action target related to the 
object on the consciousness directly, an evaluation output list does not create. 
[0078] When the artificial living thing model 1 exists in a virtual world, the virtual 
world evaluation section is prepared with the evaluation section 33. The virtual 
world evaluation section evaluates the condition of a virtual world, and creates 
the evaluation output list shown in drawing 8 . The condition of a virtual world 
means action of the condition of the virtual body which exists at a virtual world, 
and the artificial living thing model of a virtual world here, for example, it is "the 
artificial living thing model's B having yielded itself food" (Example 1), "the 
artificial living thing's C having struck itself (Example 2), "the artificial living 
thing's C having approached itself (Example 3), etc. 

[0079] Below, the evaluation output list which the virtual world evaluation section 
creates in the case of Examples 1-3 is explained. 

[0080] If what "the artificial living thing model B yielded itself food for" in the case 
of Example 1 is recognized It is judged that the native action target 4 "to acquire 
ingesta" was attained. "4 (acquisition)" in the condition column at the target 
column of an evaluation output list "it attained" "The artificial living thing model B" 
in the direction column at the object column the coordinate value of the artificial 
living thing model B The artificial living thing model B responds for whether being 
un-registering at the freshness column. "YES" or "NO" "Forward" is described by 



the related direction column and "1" is described for the degree of association 
which the significance of the native action target 4 which is the contents of 
description of the target column has memorized in "0.5" or the experience 
knowledge storage section 12 at the degree-of-association column according to 
"YES'V'NO" of the freshness column to the significance column by the goodness 
of fit column, respectively. 

[0081] It is judged that the native action target 3 "to avoid the tactile-sense 
stimulus struck" got entangled when what "the artificial living thing C struck itself 
for" in the case of Example 2 had been recognized. "3 (evasion)" in the condition 
column at the target column of an evaluation output list "it got entangled" "The 
artificial living thing model C" in the direction column at the object column the 
coordinate value of the artificial living thing model C The artificial living thing 
model C responds for whether being un-registering at the freshness column. 
"YES" or "NO" "Negative" is described by the related direction column and "1" is 
described for the degree of association which the significance of the native 
action target 3 which is the contents of description of the target column has 
memorized in "0.5" or the experience knowledge storage section 12 at the 
degree-of-association column according to "YES'V'NO" of the freshness column 
to the significance column by the goodness of fit column, respectively. 
[0082] If what "the artificial living thing C approached itself for" is recognized 



after recognizing what "the artificial living thing C struck itself for", when Example 
3 arises after Example 2 n 3 (evasion)" in the condition column at the target 
column of an evaluation output list "it is likely to get entangled" "The artificial 
living thing model C" in the direction column at the object column the coordinate 
value of the artificial living thing model C "Negative" is described by the related 
direction column and "1" is described for the degree of association which the 
significance of the native action target 3 has memorized [ "NO" ] in the 
experience knowledge storage section 12 to the degree-of-association column 
at the significance column by the freshness column at the goodness of fit column, 
respectively. Thus, based on the described evaluation output list, the artificial 
living thing model 1 produces the anxiety whether it is struck by the artificial 
living thing model C, or takes action of moving in the direction which keeps away 
from the artificial living thing model C. 

[0083] 4 The condition storage section condition storage section 5 is constituted 
by the external condition storage section 41 and the internal-state storage 
section 42 as shown in drawing 4 . 

[0084] 4-1 The external condition storage section external condition storage 
section 41 stores temporarily the evaluation output list created in the recognition 
evaluation section 4. Refer to the evaluation output list stored in the external 
condition storage section 41 for the internal-state storage section 42, the 



knowledge setting storage section 3, the action plan section 6, and the output 
section 7 of operation. 

[0085] 4-2 The internal-state storage section internal-state storage section 42 
reproduces in simulation the feelings equivalent to feeling and temper of human 
being who is an actual living thing in the artificial living thing model 1. That is, it is 
glad and feeling, such as resentment, sadness, dislike, and fear, is reproduced. 
Here, feeling means the condition of the short-term alignment in high recovery 
level, and a temper means the condition of the long-term alignment in low 
recovery level. Generating of feeling changes depending on the situation that 
human being has set. For example, according to "the theory of computation of 
an alignment" (**** Akifumi work), the feeling of joy is generated when a target is 
attained, and the feeling of sadness is generated when a target gets entangled. 
Moreover, according to the condition of the factor of a target, or taste and others, 
it generates and other feeling also changes. A temper is maintained on recovery 
level with the low condition of joy or sadness. 

[0086] Based on such an idea, the internal-state storage section 42 memorizes 
the condition of the feeling of the artificial living thing model 1 in updating 
according to the contents of the evaluation output list outputted from the 
recognition evaluation section by extract processing of an internal-state reason, 
and update process of an internal state. 



[0087] 4-2-1 Set up whenever [ entanglement ] whenever [ achievement / of a 
target ] as a reason for updating the extract processing internal state of an 
internal-state reason. Moreover, whenever [ in case a target is likely to get 
entangled / uneasy ] is set up whenever [ expected / in case a target is likely to 
attain ]. It asks [ whenever / entanglement ] for whenever [ expected ], and 
whenever [ uneasy ] whenever [ these achievement ] using fuzzy reasoning. An 
example of a fuzzy rule used for this fuzzy reasoning is shown in drawing 9 . In 
addition, about whenever [ expected ], and whenever [ uneasy ], the thing in front 
of 1 step is used as an input of fuzzy reasoning. Individuality can be given to an 
artificial living thing model by setting up separately parameters used for fuzzy 
reasoning, such as a fuzzy rule and member cypripedium function. 
[0088] 4-2-2 Since the update process internal state of an internal state is what 
reproduces human being's feeling and temper in simulation, it computes the 
augend of feeling reinforcement by fuzzy reasoning. An example of a fuzzy rule 
used for fuzzy reasoning is shown in drawing 10 . Individuality can be given to an 
artificial living thing model by setting up parameters, such as a fuzzy rule and a 
member cypripedium function, separately. 

[0089] Each feeling reinforcement Ei is computable with a degree type. 

[0090] 

[Equation 1] 
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[0091] The magnitude of attenuation gamma begins to increase to a positive 
direction, when feeling reinforcement becomes a forward value from "0", and 
when feeling reinforcement becomes below "0", it returns to "0." When feeling 
reinforcement is beyond a predetermined threshold, feeling reinforcement 
outputs the maximum feeling and reinforcement to the action plan section 22 
and the output section 6 of operation. 

[0092] The feelings of the temper of human being who is an actual living thing 
are reproduced in simulation in the artificial living thing model 1 by saving the 
computed feeling reinforcement as a long-term internal state until the value is set 
to "0" by the magnitude of attenuation gamma. In addition, individuality can be 
given to an artificial living thing model by setting up Wj separately whenever 
[effect]. 

[0093] 5 The action plan section action plan section 6 plans the action which the 
artificial living thing model 1 should perform based on the contents of storage of 



the knowledge setting storage section 3, an evaluation output list, and feeling. In 
case action is planned, the action regulation shown in drawing 11 is referred to. 
When two or more action regulations are applied, the action regulation about the 
target for significance to be max is chosen. The output of the action plan section 
6 consists of the action name and the object of action of "it approaches", "it 
keeping away", "threatening", etc. 

[0094] 6 The output section actuation output section 7 of operation outputs 
action of the artificial living thing model 1 based on the output of the action plan 
section 6, and the evaluation output list and feeling which the condition storage 
section 5 memorizes. As action which the output section 7 of operation outputs, 
there are walk actuation, a turn, composition of face expression, speech 
synthesis, etc., for example. 

[0095] 6-1 When the walk actuation and turn artificial living thing model 1 is the 
simulation living thing which exists in the real world, the actuator which used the 
servo motor realizes walk actuation and a turn. The travelling direction of walk 
actuation is determined based on the output of the action plan section 6, and the 
coordinate value of an evaluation output list. For example, an action plan is 
"approaching an object", and when a travelling direction is changed into 
left-hand side, and it progresses, when an object is in the left-hand side of the 
visual field of a CCD camera, and an object is in the right-hand side of the visual 



field of a CCD camera, a travelling direction can be close brought for the artificial 
living thing model 1 by changing and going to right-hand side. Moreover, an 
action plan is "escaping from an object", and when a travelling direction is 
changed into right-hand side, and it progresses, when an object is in the 
left-hand side of the visual field of a CCD camera, and an object is in the 
right-hand side of the visual field of a CCD camera, the artificial living thing 
model 1 can be kept away from an object by changing a travelling direction into 
left-hand side, and progressing. 

[0096] the direction which the artificial living thing model 1 has turned to now 
also when an object is a sound source - receiving ~ a sound source - right and 
left - it exists in any side - a travelling direction is determined based on that 
information. Moreover, when an action plan is "threatening", the face expression 
and voice of the "resentment" are outputted, repeating advance and retreat in 
the direction of an object. 

[0097] A turn is realizable by changing the output of a servo motor on either side. 
That is, in changing the course into left-hand side, it makes the output of a 
right-hand side servo motor larger than the output of a left-hand side servo motor, 
and in changing the course into right-hand side, it makes the output of a 
left-hand side servo motor larger than the output of a right-hand side servo motor. 
[0098] When the artificial living thing model 1 is the virtual living thing which 



exists in a virtual world, action is expressed using the software of a computer 
animation and it displays on a display screen. 

[0099] 6-2 Face expression composition face expression is compounded based 
on the feeling which the output and the condition storage section 5 from the 
action plan section 6 memorize. Moreover, extent of the expression 
compounded according to feeling reinforcement is adjusted. For example, when 
an action plan is "threatening", the face expression of the resentment is 
compounded, and when the feeling reinforcement of "joy" exceeds a 
predetermined threshold in the condition storage section 5, the face expression 
of joy is compounded. 

[0100] When the artificial living thing model 1 is the simulation living thing which 
exists in the real world, face expression is created by actuation of an actuator 
with a "face robot" (84 text male, Kobayashi **** Tange **** Endo [ Koki ], and 
Japan Society of Mechanical Engineers large 1 meeting JSME ROBOMEKA 
SHIMPOJIA lecture collected works, pp.77- 1996) etc. 

[0101] When the artificial living thing model 1 is the virtual living thing which 
exists in a virtual world, face components images, such as an eye, opening, and 
eyebrows, are prepared according to feeling and feeling reinforcement, and it 
compounds using the software of a computer animation, and displays on a 
display screen. 



[0102] 6-3 Speech synthesis voice is compounded based on the feeling which 
the output from the action plan section 6 and the condition storage section 5 
memorize. Moreover, the magnitude of the voice compounded according to 
feeling reinforcement is adjusted. For example, when an action plan is 
"escaping", a scream is compounded, and the voice of joy is compounded when 
the feeling reinforcement of "joy" memorized in the condition storage section 5 
exceeds a predetermined threshold. The compound voice is outputted through a 
loudspeaker. 

[0103] 7 the procedure of an artificial living thing model - the procedure of the 
artificial living thing model 1 constituted as mentioned above is shown in the flow 
chart of drawing 12 . The artificial living thing model 1 repeats migration and a 
halt at random by actuation of the action plan section 6 and the output section 7 
of operation until the external information detecting element 2 detects external 
information (s1, s2). If the external information detecting element 2 detects 
external information, processing which recognizes the external information 
which the external information detecting element 2 detected by the recognition 
section 31 of the recognition evaluation section 4 will be performed (s3), and 
consciousness level will be calculated in the consciousness level count section 
32 about the recognized external information (s4). 

[0104] Subsequently, among the recognized external information, as an object 



on consciousness of the external information beyond a predetermined threshold, 
consciousness level extracts in the evaluation section 33 (s5), and creates an 
evaluation output list in the evaluation section 33 about the object on the 
consciousness which extracted (s6). Furthermore, while updating the internal 
state which the internal-state storage section 42 memorizes based on the 
created evaluation output list (s7), the contents of storage of the experience 
knowledge storage section 12 of the knowledge setting storage section 3 are 
updated (s8). 

[0105] Then, based on the contents of storage of an evaluation output list and 
the experience knowledge storage section 12, an action plan is drawn up in the 
action plan section 6 (s9), and actuation is outputted by the output section 7 of 
operation based on the drawn-up action plan (s10). In the condition that the 
power source is turned on, the artificial living thing model 1 repeats processing 
of the above s1-s10, and is performed. 

[0106] By the above processing, the artificial living thing model 1 concerning this 
operation gestalt performs in simulation the concept of the study and oblivion 
which are used for the generation process of the action in an actual living thing, 
and consciousness, and generates autonomous action to external information, 
and action extremely approximated to action of an actual living thing is 
performed. 



[0107] In addition, in the artificial living thing model 1 mentioned above, the 
knowledge setting storage section 3, the recognition evaluation section 4, the 
condition storage section 5, and the action plan section 6 can be constituted in 
the microcomputer equipped with memory, and can supply the procedure of the 
above-mentioned artificial living thing model 1 to a microcomputer as a 
processing program recorded on record media, such as CD-ROM. 
[0108] 

[Effect of the Invention] According to invention indicated to claims 1, 9, and 17, a 
new action target is learned as an acquisition action target from relation with the 
basic action target beforehand determined as the detected external information. 
By opting for the action which should be performed to external information based 
on an action target including the learned acquisition action target The action 
target for opting for the action which should be performed to external information 
can be filled up by study, and while being able to opt for the action which should 
be performed also to inestimable external information autonomously, the 
number of the action targets which should be set up beforehand is reducible. 
[0109] While being able to prevent that do not save too much the action target 
for opting for the action which should eliminate a part of action target newly 
acquired by eliminating the new action target acquired by study according to an 
individual based on whenever [ storage ] according to invention indicated to 



claims 2, 10, and 18, and should perform to external information, and decision 
processing of action makes it complicated, it is reducible in the storage capacity 
of an action target. 

[0110] In case it opts for the action which should be performed to external 
information by eliminating an acquisition action target according to an individual 
according to whenever [ storage / which decreases with time amount progress ] 
according to invention indicated to claims 3, 11, and 19, the oblivion 
phenomenon produced for an actual living thing can be reproduced, and the 
action approximated to the actual living thing can be generated. 
[0111] In case it opts for the action which should be performed to external 
information by eliminating an acquisition action target according to an individual 
according to whenever [ storage / which decreases according to a busy 
condition ] according to invention indicated to claims 4, 12, and 20, the oblivion 
phenomenon produced for an actual living thing according to the frequency of 
occurrence of each external information can be reproduced more faithfully, and 
the action approximated by the actual living thing can be generated. 
[0112] By referring to the significance given to each of two or more basic action 
targets, in case it opts for the action which should be performed to external 
information according to invention indicated to claims 5, 13, and 21 Also when 
the detected external information is related to two or more basic action targets, it 



can opt for single action to the external information, and the dead lock status by 
opting for two or more opposite actions can be prevented certainly. 
[0113] By referring to the degree of association given to each of external 
information, in case it opts for the action which should be performed to external 
information according to invention indicated to claims 6, 14, and 22 Also when 
two or more external information related to the same basic action target is 
detected by coincidence, it can opt for the single action to single external 
information, and the dead lock status by opting for two or more opposite actions 
can be prevented certainly. 

[0114] By referring to the degree of association given to each of external 
information, in case it opts for the action which should be performed to external 
information according to invention indicated to claims 7, 15, and 23 Also when 
two or more external information related to the same basic action target is 
detected by coincidence, it can opt for the single action to the single highest 
external information of the frequency of occurrence, and the dead lock status by 
opting for two or more opposite actions can be prevented certainly. 
[0115] By opting for the action which should be performed to single external 
information with reference to said significance and said degree of association, 
when two or more external information is detected by coincidence according to 
invention indicated to claims 8, 16, and 24 In case it opts for the action which 



should be performed to external information, the intentional selection produced 
for an actual living thing can be reproduced in simulation, and the action 
approximated to the actual living thing can be generated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the artificial living thing 
model which applied the action generation equipment concerning the operation 
gestalt of this invention. 

[Drawing 2] It is drawing showing the configuration of the knowledge setting 
storage section of this artificial living thing model. 

[Drawing 3] It is drawing showing the configuration of the recognition evaluation 
section of this artificial living thing model. 

[Drawing 4] It is drawing showing the configuration of the condition storage 
section of this artificial living thing model. 

[Drawing 5] It is drawing showing the contents of storage of this knowledge 
setting storage section. 

[Drawing 6] It is drawing showing the member cypripedium function used for the 



fuzzy reasoning for the oscillating recognition in this recognition evaluation 
section. 

[Drawing 7] It is drawing showing the member cypripedium function used for the 
color recognition in this recognition evaluation section. 

[Drawing 8] It is drawing showing the evaluation output list created in this 
recognition evaluation section. 

[Drawing 9] It is drawing showing the fuzzy rule used for extract processing of 
the internal-state reason in the internal-state storage section of this condition 
storage section. 

[Drawing 10] It is drawing showing the fuzzy rule used for an update process of 
the internal state in the internal-state storage section of this condition storage 
section. 

[Drawing 11] It is drawing showing the action regulation used for the decision of 
the action plan in the action plan section of this artificial living thing model. 
[Drawing 12] It is the flow chart which shows the procedure in this artificial living 
thing model. 

[Description of Notations] 

1- artificial living thing model 

2- extemal information detecting element 

3- knowledge setting storage section 



4- recognition evaluation section 

5- condition storage section 

6- action plan section 

7- actuation output section 

1 1 - targets storage section 

12- experience knowledge storage section 

31 - recognition section 

32- consciousness level count section 

33- evaluation sections 

41 - external condition storage section 

42- internal-state storage section 



